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DETAILED ACTION 



Response to Amendment 
1. Applicant's amendment filed on May 8, 2006 has been received and entered in the 
case. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 351(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

2. Claims 5 - 8 are rejected under 35 U.S.C. 102(e) as being anticipated by Seshan 
(U. S. Pat. No. 6,686,659). 

Regarding claim 5, Seshan discloses in e.g., Fig. 1 1 a semiconductor device (510; 
column 9, line 51) comprising: 

- peripheral electrodes (502 at the edge) formed on a periphery of a 
semiconductor chip (500; column 8, line 64); 

- internal electrodes (502 at the center) formed inside the peripheral electrodes 
on the semiconductor chip (see Fig. 1 1); and 

- circuits (520; column 9, line 55) formed in the semiconductor chip, 
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- wherein the peripheral electrodes (502 at the edge) are connected to the 
circuits by an internal line (i.e., 515; column 9, line 65) covered by an 
insulating layer (320 and/or 322 or the uppermost insulating layer that 
contains the conductive layer 502; see Fig. 6, Fig. 1 1 and column 7, lines 28 - 
34), the internal electrodes (502 at the center) are connected to the circuits and 
the peripheral electrodes by the internal line (see Fig. 1 1 and column 10, lines 
31-37), and the internal electrodes (502 at the center) are also connected to 
rewired lines (e.g., 603; column 10, line 3), the rewired lines formed above the 
internal electrodes with an insulating layer (600; column 9, lines 3-4) 
therebetween, and at ends of the rewired lines formed area array electrodes 
(i.e., 604 in Fig. 11), 

- said peripheral electrodes (502 at the edge) being formed within openings (the 
opening for the elements 502 in the insulating layer, i.e., 320 and/or 322 or the 
uppermost insulating layer that contains the conductive layer 502) provided in 
said insulating layer (see Fig. 6, Fig. 1 1 and column 7, lines 28 - 34). 

Regarding claim 6, Seshan discloses in e.g., Fig. 1 1 a semiconductor device (510) 
comprising: 

- peripheral electrodes (502 at the edge) formed on a periphery of a 
semiconductor chip (500); 

- internal electrodes (502 at the center) formed inside the peripheral electrodes 
on the semiconductor chip (see Fig. 11); 
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- area array electrodes (604, 608 and 610) connected to selected one of the 
peripheral electrodes and the internal electrodes and formed on the 
semiconductor chip; and 

- circuits (520; column 9, line 55) formed in semiconductor chip, 

- wherein the peripheral electrodes (502 at the edge) are connected to the 
circuits by an internal line (i.e., 515; column 9, line 65) covered by an 
insulating layer (320 and/or 322 or the uppermost insulating layer that 
contains the conductive layer 502; see Fig. 6, Fig. 1 1 and column 7, lines 28 - 
34), the internal electrodes (502 at the center) are connected to the circuits and 
the peripheral electrodes by the internal line (see Fig. 1 1 and column 10, lines 
31-37), and the area array electrodes (604, 608 and 610) comprise first area 
array electrodes (604) connected to the internal electrodes (502 at the center) 
by rewired lines (603) and second area array electrodes (608 and 610) 
connected to the peripheral electrodes (502 at the edge) by rewired lines (607 
and 609). 

- said peripheral electrodes (502 at the edge) being formed within openings (the 
opening for the elements 502 in the insulating layer, i.e., 320 and/or 322 or the 
uppermost insulating layer that contains the conductive layer 502) provided in 
said insulating layer (see Fig. 6, Fig. 1 1 and column 7, lines 28 - 34). 

Regarding claim 7, Seshan discloses in e.g., Fig. 1 1 the internal electrodes 
comprising a power supply terminal (column 9, lines 16-18). 

Regarding claim 8, Seshan discloses in e.g., Fig. 1 1, column 1, lines 39 - 43 and 
column 9, lines 55 - 58 the peripheral electrodes not connected to the internal electrodes 
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being used as terminals for RF signals (since the circuit element 520 is radio frequency 
circuits, inherently, the input/output signals of the elements 502 at the edge are radio 
frequency signals). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seshan in view of Saito (U. S. Pat. No. 6,586,830). 

Regarding claim 1, Seshan discloses in e.g., Fig. 6 and Fig. 1 1 a semiconductor 
device (500; column 8, line 64) comprising: 

- peripheral electrodes (502 at the edge that are surrounded the other 502; 
column 9, line 18) formed on a periphery of a semiconductor chip (500; 
column 8, line 64); 

- internal electrodes (502 at the center; column 9, line 18) formed inside the 
peripheral electrodes on the semiconductor chip (see e.g., Fig. 1 1); and 

- circuits (520; column 9, lines 55 -58) formed in the semiconductor chip, 

- wherein the peripheral electrodes (502 at the edge) are 

o connected to the circuits by an internal line (i.e., 515; column 9, line 
65), and 
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o the internal electrodes are connected to the circuits and the peripheral 
electrodes by the internal line (see e.g., Fig. 1 1 and column 10, lines 
31-37), 

o said internal line being covered by an insulating layer (320 and/or 322 
or the uppermost insulating layer that contains the conductive layer 
502; see Fig. 6, Fig. 1 1 and column 7, lines 28 - 34), and 

- wherein the same signal (any input or output signal from or to the circuit 
element 520; column 9, lines 55 - 58) is either an input and/or output either to 
or from both the internal electrodes and the peripheral electrodes (since the 
elements 502 at the center and 502 at the edge are coupled together by an 
internal trace 5 15, the elements 502 at the center and 502 at the edge receive 
same signal from the circuit element 520. see Fig. 1 1 and column 10, lines 31 
-37), and 

- wherein rewiring (514; column 9, line 64) is connected to either the peripheral 
electrodes, or to the internal electrodes (see e.g., Fig. 1 1), 

- said peripheral electrodes (502 at the edge) being formed within an opening 
(the opening for the elements 502 in the insulating layer, i.e., 320 and/or 322 
or the uppermost insulating layer that contains the conductive layer 502) 
provided in said insulating layer (see Fig. 6, Fig. 1 1 and column 7, lines 28 - 
34). 

Seshan does not disclose a wire bonding. Saito teaches in e.g., Fig. 12 a wire (29; 
column 9, line 20) being connected to peripheral electrodes (4; column 9, lines 22 and 
23) connecting to external terminals (14; column 9, lines 22 and 23) using wire bonding 
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(see e.g., Fig. 12). It would have been obvious to one of ordinary skill in the art at the 
time when the invention was made to apply the wire bonding of Saito as the specific 
bonding connection to connect the peripheral electrodes to the external terminals of 
Seshan as taught by Saito to absorb a mechanical stress (column 2, lines 44 - 67). 

Regarding claim 3, Seshan discloses in e.g., Fig. 1 1 the internal electrodes 
comprising a power supply terminal (column 9, lines 16-18). 

Regarding claim 4, Seshan discloses in e.g., Fig. 1 1, column 1, lines 39 - 43 and 
column 9, lines 55 - 58 the peripheral electrodes not connected to the internal electrodes 
being used as terminals for RF signals (since the circuit element 520 is radio frequency 
circuits, inherently, the input/output signals of the elements 502 at the edge are radio 
frequency signals). 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seshan and 
Saito as applied to claim 1 above, and further in view of Arnold et al. (U. S. Pat. No. 
4,521,449). 

Seshan and Saito disclose the claimed invention except for the side of the internal 
electrodes being smaller than the peripheral electrodes. Arnold et al. teaches in Fig. 2 the 
side of internal electrodes (24; column 5, lines 14 and 15) being smaller than peripheral 
electrodes (42; column 3, line 50). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to further modify Seshan by using the small 
size of the internal electrodes of Arnold et al. into the internal electrodes of Seshan and 
Saito as taught by Arnold et al. The ordinary artisan would have been motivated to 
further modify Seshan in the manner described above for at least the purpose of providing 
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the density of vias to be less dense than the pads of the I/O connections to the device 
(column 3, lines 40 - 43). 

Response to Arguments 
6. Applicant's arguments filed on May 8, 2006 have been fully considered but they 
are either moot in light of the new grounds of rejection or are not persuasive. 

(A) Response to the Claim Rejections under 35 USC § 102(e) 

On page 7, applicant argues that terminal 504 of Seshan is different from the 
peripheral electrodes in the present invention. As explained in the previous Office action, 
this argument is not persuasive because the "peripheral electrodes" in the rejected claim 1 
are not specifically defined in the claim or in the specification of instant invention. Thus, 
a reasonable interpretation of the term "peripheral electrodes" includes the structure 
taught by Seshan. In other words, the terminals 502 at the edge of Seshan are located at 
the peripheral area in the chip 500 than the terminals 502 at the center and connected to 
the solder ball 506. Thus, the terminals 502 at the edge of Seshan anticipate the term 
"peripheral electrodes". 

Furthermore, applicant argues that the newly amended claims 5 and 6 are not 
anticipated by Seshan. This argument is not persuasive because the newly amended 
claims 5 and 6 are clearly anticipated by Seshan (see paragraph two of this Office action 
for detail.) 

For the above reasons, the rejection is maintained. 
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Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1 . 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1. 136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chris C. Chu whose telephone number is 571-272-1724. 
The examiner can normally be reached on 1 1 :30 - 8:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. 
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Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Chris C. Chu 
Examiner 
Art Unit 2815 



c.c. 



Monday, June 19, 2006 




KENNETH PARKER 
SUPERVISORY PATENT EXAMINER 



